Direct measurement of the I and J wave altitudes has also shown a large scatter in
B ALLISTOCARDIOGRAMS may indicate abnormality because they are B too large or too small in amplitude; or because the contour of the record is abnormal.
Determination of abnormality from the contour, a purely qualitative approach, has been the more popular method. The quantitative approach is more difficult, and to determine abnormality in amplitude, one must possess both normal standards and a ballistocardiograph which can be calibrated. But, obviously, a qluantitative approach, if feasible, would permit finer distinctions and so would be more rewarding.
From the very first,1 it seemed likely that the amplitude of the record had quantitative meaning, for whenever circumstances caused the subject's heart to beat more strongly, as after exercise, the record increased markedly in amplitude. More This work was supported by a research grant from the National Heart Institute, National Institutes of Health, U. S. Public Health Service. 914 of ballistocardiograms were published in 1941,9
and they were related to attempts to measure cardiac output from these records. However, we soon became aware of theoretical objections to the formulae employed to estimate stroke volume in this early work, and when these were corrected by the omission of the factor for aortic size, the scatter of results secured in healthy persons increased considerably. Later 16 per cent of the mean in persons under 40 years of age. Still later, after the results of the initial cadaver experiments had been analyzed, a variety of normal standards for "cardiac" force were set up,4 using the sum of the vertical an adjustment was made for difference in body size, Imell and women were studied together, and the subjects were grouped by decades. Thus handled, the averages of the standard deviations of the I and J wave altitudes of subjects from 20 to 49 years of age, expressed in per cent of the means of each decade, were similar, both being 28 per cent. In the results secured in the large series of healthy persons, reported by Scarborough and his co-workers,5 the data were treated somewhat differently; men and women were studied separately, and there was no adjustment for differences in body size; the standard deviation of the I wave of both sexes averaged 26 per cent, of the J wave 23 per cent, in persons from 20 to 50 years of age. In both these formulations, the I and J waves were measured separately; therefore, the scatter was increased by the error involved in placing the base line, which can be avoided by measuring directly from the I to the J wave tips, as has been done in the statistics to be reported in this paper.
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Normal limits mean =-2o females. (std. 14 and the results contained in this presentation demonstrate that there is also a satisfactory stability of the physiological function we are measuring from person to person. Also, since the male subjects studied ranged from 280 pounds to 125 pounds in weight, and from 74 to 61 inches in height; and the females from 183 pounds to 97 pounds in weight, and from 71 to 52 inches in height, it seems evident that differences in body size and configuration play no important role in the amplitude of ballistocardiograms secured by our apparatus and technique, a conclusion in accord with Tanner's results.2 It also seems evident that inevitable small differences in technique, such as different pressures of the heels against the footplate, also cause no noteworthy differences of result. In short, the ability to get such stable values in a large and diverse series of healthy persons has greatly increased our confidence in the ability of our method to detect abnormality due to disease.
Consideration of the results of the statistical analysis summarized in tables 1 and 2 has enabled us to design a simple procedure for the routine detection of abnormality of amplitude of ballistocardiograms, which has proven both useful and easy to apply. From 
